5547 % 552 Pl Sl | 7 B pp.135-152

2009 44 H VERTEBRATA PALASIATICA figs.1-4

ZERERRLARANERLR"

mooE OABEE

(P EBL Bt EHES Y 5 T AZEIITE BT e i 5 R A RSB 2 bt 100044)

HE R T H = ek i 2 £ 5 00 BR R A % 32 0 55 R 351 R (Acerorhinus lufengen-
sis sp. nov. ) FIAKIG L VG R AR Fh ( Shansirhinus cf. S. ringstroemi) . A. lufengensis 1%
s RIS sl S5 W , R AR LT AN | S m oI sl Al o 10088 5 i D4 i AR it 5 19
VIETREE /N TN R, B M3 A To/INRI; TSR E A BT R S8 ;T DA S R R
AR, AL lufengensis B)— Z 50 HARFIWT & BIBHC 2D RSB F M3 ANE B R
B0 A, palaeosinensis , W A 24 F B¢ H g tH: ) NMU10 5 MN12 4825 7 Ma, S. cf. S. ring-
stroemi FAT & HORNBTRE 48 0 RO TT SR AN AR5 55 R A T3 | 5 ZU 0 A i SRR Gk i AT
Fbes FRRE UTBE A GELLM N R TR RIS, FEX AR B 1Y K
A TR A ] R Y 5 ) R B BRI 2 AR EARASTE R BN T H R IR LAY L
BT E LA AR Rl B R AR AR XS B 55 PSR — A, B, 4% E S, of. S, ringstroemi FHT
FRRZME L T T Y 7 Ma 22452 LA PR A

KR mra R R o R R

FEESZE.0915.877 XEFFRIAAG. A EHS.1000-3118(2009)02-0135-18

=R B A BRI EL IS TE 1975 ARG F b =iy i K 2 By, IR
TR o R B A S 5 0 NS 58 T R 2= g 48 T T 2 A IR 25 S AN £
PN S HEAT T 5 R (1975, 1976, 1980, 1981, 1983) . A KNS Yt damizLsh i1k
AR ARESE(1979) KR T — LG YR DTS s fafl A1 44 SRR GE 1 34 Rl
Wy, Horb A Wi R R RS, 3 39 A Aceratherium sp. nov. Fil Chilotherium sp. nov. . IHJ5 X
A AN PIRE A5 A1 1A AR R L A 1 — 225, Qiu and Qiu (1995) By SCHEH EL K 2l
PIRERFRSERE NS 90 FhLA b ik, MR FEIC R TARFE AN ERRME A4 Rl IE U g, b
I 1 7 e PO T A T L S W A A b SRR G A D 5607 3 — A BLIE R AR I, AR
AIBRFHMEARRE S X0 T T BRI R TR A KU s T A A
HERE L XX ABRRHMEA PR A BIR AR, BATERTC A BT AR g w4~ F, /Y
Fr = TCE A R AP (Acerorhinus lufengensis sp. nov. ) FIUMKEG 1L PG FRAH{LLF ( Shansirhinus cf.
S. ringstroemi) o R 3CIEXF X SE R RME AT TEAN AT ST IE

1) P ERE R R TREE T MW H (85 KZCX2-YW-120) EFRHRF¥ESFEATH (&S,
40730210) [ 5% T A5 2 Al AF 5% & JR LRI T H (4 5. 2006CB806400 ) A AN £ 5 BE B 3wl TAE & I (4 5.
2006FY120300) %8l

WA H 4 :2008-12-12
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T34 B R R A 15 R AR Antoine (2002, fig. 72) , Horp FBith AR IES B &
FELEREA (2007, K17) . SCH4EE (IVPP Loc. |, " EFRFERE S B HESI Y 515 AZ0F58 ik
A LS G s TVPP VB RLE B i B HES Y 5 i AR e B HE s e 45

%l Rhinocerotidae Owen, 1845
FfaBEIF Aceratheriinae Dollo, 1885
T B fARE Acerorhinus Kretzoi, 1942

BETLERE(F™) Acerorhinus lufengensis sp. nov.
(F1-2; £1-2)

Aceratherium sp. nov. Qi, 1979, p. 19
Aceratherium sp. nov. Qi, 1985, p. 64
Aceratherium sp. Qiu and Qiu, 1995, p. 64

IEBVERZA  IVPP V 15980, Al fgJ@ T-[Al—MAR 47 P3 22 M1-M3 (&l 1A) FRaEM4
M1 Fll M2 BRSP4 2,

ERRRAFHENMN =8k B KUk 1 4246 A7 H 53 (IVPP Loc. 75033) D
IS 3 )2 (AR %R, 1985) , Mgt

JANARZA V15981, #RAE M2; V 15982. 1-4, 4 #i2; V 15982.5, p2; V 15982.6,
[ —MARIZE A p2; V 15982.7, dp2; V 15982.8-9, 2 A p3; V 15982.10-12, 3 & p4;
V 15982.13-16, 4 f{ ml , XEfbA 27 H D HIHE 5 2,

FZ kiR AR TR A =1,

HE  MERBKRIIC R R, JRIAIE SRS WA, IRR L AU 4 o 5 il it
R AER S, DATHE W RIS, B E R M3 ShJo/NRL, Bl N, TR K, R
ISR NN A e oty {1 S W e Sl R A m i) 2 B PN

iR P3O HIETIEE A N SNSRI, AURTARTERCH S0, T (5, il
Weh ik, BB BIE R FSE | (H 1] 145 568 63 7 ) 28 AR BE A . AME AR 1L R
IS o JE B AR I T e (IRARIRM B, T % B 5, B A LA, AR R/
FHIE, B JEETATIE M, A e, i K TR, TRETE ., /R4 V 15980 4H
7 BB B RE A FI T A s AEAE , TR IRAS  H2 3 U el Ak DR B AR RN 9 A K i
B IPE NI VIE N . a4 3P RGERE  RARRE . RO RS, AP 2
S R, TCAMAR A A AR BT AR L, RO O SN RE R R 1A 2 R 1K
T4,

M1 TS 25 AME N, RUBAR SE S, M ) B4 I, BV R 2 T A
W%, SMERMERR  TARE T8 2%, AT A BT . J5 BB . SR B, 1ol 55 Ui
4, WRHIFRI/MAE, FEHEREEIE TR, R85, K TRMNAEENEE, o
SR, JT/ N SR HI B IR, T e ISR TR RUHRHFFE N ERE R A , )
Y eI EB Iy R IE R FIRARRT N M . JE AMEAT R BT VIBEYI O, BB
TS i
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2 AR AR, H M1 (% . MU, Ve e /il S 2k 1) NI g 208 . SNE
Wi, ﬁu&ﬁ%ﬁi% AT s I ) 145 e 338 Jr s , S RO RS S v . JR BRFAR K, i ek
RIMERT- o JRARTE LT U e 30 P A 5 B 4 IRAR /N T IR, TR 58, S B RS A
/NRITE(V 15980 22 M2) BA (V 15980 47 M2) . HhAFNERBEAS , 4% 1 5 Il B Wi e . 5
BERAETMN VI EN W T HE T, HARES M1 AR,

Al 4 cm A3

P R 5 R RB RT  A
Fig. 1 Cheek teeth of Acerorhinus lufengensis sp. mnov.

A. V 15980, upper cheek teeth, holotype, 1-2. right P3, reverse, 1. labial view, 2. occlusal view, 3-4.

left M1-M3, 3. labial view, 4. occlusal view; B-F. lower cheek teeth, 1. occlusal view, 2. lingual view,

B. V 15982.5, right p2, C. V 15982.8, left p3, reverse, D. V 15982. 10, right p4, E. V 15982.15,
right ml, F. V 15982.7, left dp2

3 A ER S = AR R AL S DU AR R G, IR R TE R i

PRI, TR, AWl . AL T R4, AR I 25 1) J O, /NRI &2 38, D6 BRI
H, SNE AT ESIUE  JEUE SET0 R, R BT, A SR, A PRI, AT A SR 5 o
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P A AT G RER , 1507 BT IR 40T AR AR Ak 2R e i, 1 P 1) AL 22 BRI A A
TN SRl JE i eIk, Hh e i

®1 BRELEAHEFTH EHENE

Table 1 Measurements of upper teeth of Acerorhinus lufengensis sp. nov. (LengthxWidthxHeight, mm)

Tooth V 15980 V 15981
P3 45.6x58.7x31.4
M1 57.8x68.7x24.6
M2 59.6x71.3x34.5 62.1x — x36.6
M3 53.5x%63.3x37.8

12 R BRI NV e B0 UG AR IO 2t (8T 2) o 1A 5 7 0] 5 el T K PT 36 107. 8
mm (V 15982.2, K 2B) , AIUE M, &k TH AR, KR im e AR 4575558
S Ve de e Ak TN T g L 1 e AR AR I R i B = AOE AR B, AR AN AR
TR A 0 A AR AT O et PR RR B | A St AL, 9 1T A0 /)N85 46 114 A i) R [ )
40, I AR AR B

dp2 (Bl 1F) - Ab i 75 56 18 T A
5V B B AR ) o 56 5L Oy 1) AR
BIE%, FTHIE S XM X, — X
HIFIF NG, — 3P, TREHES
N PV B R
PR A A0 (B0 O, A B s o, i O
BEBUI 56 b 38, J5 14 7 AN 1) N BE
1150 2 o oA 25 I N O N )
T A ] S0 3K

p2 (Kl 1B): S 2 581 U
T, 1) ¥ et 5L 38 Ty ) FE AR R AN AR
SMERE B, RN AR Sk
OB MG, N A B A, R
i, N AMIIS 46 B TR B, R
[N N = < | I N =N i EZE A
KWZE, FTHEM M, 58I

2 RReEJCS MR R T 10 W, U B, NI VI 16 (T
Fig.2  Lower second incisors of Acerorhinus lufengensis sp. nov. &4 55 %625 T PN , TERHT 5 anf
A. V 15982.3, right i2; B. V 15982.2, left i2; Il 5’[‘5%%@%%@%?53%5’]*&&,

1. lingual view, 2. lateral view T 3 [ 0 S

p3 (K 1C) . AME vV IE, ik e
FEFR T AR . P RITEAL SR, BE T, NumARB, BT RS R B, TR B A
i, JERFEETE, FNERMN, FERERT FHR, FEEETE, AMEE, il 554



2 34 A A R A S B R R 139

U, EIE U EA ISR -, BEWNE, 5a 200 EAERK VI, [HR
— Bt i P s BT 5 AR R A e B AR ik 40 A 10 mm A9 mm BRI AE A
Mg K AESMUICE . JCAMA F , SMA 2 s A A . I BRAFAE TR 48 H1 41,
AT AT (4 PR A 55 R el 8 B3, DT D7 T A IR A A

p4 5 p3 AL, AFRZ p4 BISMNAEE TSI, T HFE BRI WA §i4 V IE, 1T
INTIRA R A R K E (E1D) .

ml (B 1E) AN SERAY VIE | [m ke B 07 0 280, 5 A e T 2 s B3I ]
B AR BRORAL IR E , B IS N R Z A M B FE P AR A 2F i L E T
AR, MRS N AR AEE R, FRRESVH, &2 EM, Ad
BT RS A U RS VIE, WRINE Rt VI, R ik e 5
A 8 mm, A/ S KRGS, TR SMA,

R2 BZELEREFIMTINE

Table 2 Measurements of lower teeth of Acerorhinus lufengensis sp. nov. (LengthxWidthxHeight, mm)

Specimen No. Tooth Measurement Specimen No. Tooth Measurement
V 15980 2 40.7%x26x— V 15982.9 p3 37.7x26.2x25.9
V 15982.2 2 43.3x19.1x106.7 V 15982. 10 p4 40.1x27.4x32.8
V 15982.3 2 45.4%24.5x%80.3 V 15982. 11 p4 40.9%26.7x27.6
V 15982.7 dp2 30.5x20%25.8 V 15982.12 p4 ~41x28.4%31.1
V 15982.5 p2 29.5x%20.2x25.6 V 15982.13 ml 42.1x28.5x16.7
V 15982.6 p2 30. 1x21. 1x27 V 15982. 14 ml 40x30.5x15
V 15982.8 p3 38.7x24.9x23 V 15982.15 ml 40.5%27x25.5

B ARFAY IRARASKE T T TR A KN AT (14 e v RN e T T A A L R A AR AR
ZERRAE 395 Acerorhinus J& —3X, 15 Chilotherium . Subchilotherium , Shansirhinus , Alicor-
nops Fl Aceratherium %W . AN[F] . 5 Acerorhinus J& W) E AR Eb 3, B =F AR AS R F 4
ﬁﬂF oA RTIRM , VA AN KB BT, B AU s BN i, N A i e A R

X ECFRA I WA N Aceratherium J& B — 8 Fh (FREZE 1979 ,1985) (B H T 5471
HUH RIS i, X & Acerorhinus F4FE 5. (BB 5 #E55 1987 .549) | B K F Aceratherium HY
T I EA S RAE M, LR A A Acerorhinus J& .

Acerorhinus J& HRTEHIA 5 ANA R A H BAEM ot BATTJE A, zernowi (Boris-
siak, 1914, 1915) \A. tsaidamensis (Bohlin, 1937) \A. palaeosinensis ( Ringstrom, 1924) A.
hezhengensis ( B (5 #E55 1987 ) Fll A, fuguensis (XS ,2000) , FEIXEFhp A FEARALEH
AR & TR AR AU AR 5 R 15 B 5 AL zernowi M13IT T HEASHY 4 ASFRERFE M1 A
M2 AR RETH, AR B s AR B 7R BRI NAT R BRE B AR
AKY A tsaidamensis FRIC N i w7, HAYEY 4 DFVA BN N A S &0k, WAL zernowi
(Borissiak, 1915, pl. 1), BFEP A A R B B4, W0 A, fuguensis ( XF¥5,2000, £
W), BEAN FRFEARAR S A, zernowi /R RIEAE T /I BT 7 B9 51 A &1k, (U225
AT A 1 TERRAP SE A B AR BTARIMEENR RAGZ T A, zernowi T FA 17 A PN 11 AH 24
Kk I HSET ST IE R, IR AE & W59 ;5 A. tsaidamensis B X JNAAE FREIRA
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AR SRR AR E R, R A AT, ML BYIRIRBITRECH T A, tsaidamensis 115 B4R 7]
AME I AR EEAR T, L2 I i —A™ 35 00 J5 BRI A A IR i A8 45 9 K, ML
WRARHTBEAR —48 1) 5 DU A4 /NRE 48 ( Bohlin, 1937, figs. 90, 91) ;5 A. palaeosinensis FJ[X.
BIEALE T AR ERRAR EFEW M2 PR IF M3 REE e, TRrE W T A28
A. palaeosinensis B M2 %) 45 9% SE A 2] J 5 9 S wir i) £ PAT , M3 AR T -5 /N3 B2 08 ol rh
ﬁ,?ﬁﬁﬂﬁﬂ@?%ﬁﬁ%ﬁfﬁ{ﬁ?ﬂr(Ringstrﬁm, 1924, pl. IX, fig.7; pl. X, fig.4) ;L?A.
hezhengensis B X BAA AR FEPRAS B RT3 55 BRI A 2 ,{Eﬁ%?lﬂ% ,M3 RIANE B
ANEESEWE T A, hezhengensis WHT U 5 B B & 4155 , 5 08 K B9 IR AT B % BH 14 X6 e, M3
HMNEHERYINE AAERIRZ E 15 mm AR — [ 5 (0 A 820 (BB (5 4 45,1987 :547) 5 5 A
fuguensis () X A AE FAR FARASHT 47 59 5 v IR , FA B RIRI R, M3 R B /N LT A.
Suguensis i FA 5 A 5 @I AME 7 [0 B W22 | A ROTTIGC R, M3 3/l

A BT DIE R X SR AAR R T — A6 T Acerorhinus J& H i E 1
PR HTRR , FATFRH A Ak F IC B A R Acerorhinus lufengensis sp. nov.

B il gt s A A A JE AR TR L S B X LU A S Jas T v ) i o i £
FEIAAY NMU10( Qiu et al., 1999) , 424 F KK Turolian I MN11 (XB¥#,2006) , Aid, e
AT A i M REBE SR WA BN D ST A 48 X 4R 6.9 ~6.2 Ma (5 5RF ik 2 F1,2006) .
A. lufengensis [¥)—SEHRRAF S LE R IR UG 09, N AR UAC 46 55 AN & B IR RI &5, SEBR b, 7F
Acerorhinus& W ,A. lufengensis 5 A. zernowi TxAHEl, SR, A. lufengensis AT A/ 24 i
AR, WNETE G S &35 B Acerorhinus J& HRELHIES AN FI B AR S 5 Ik 57 4 B
Z N T AL zernowi B FIA A ZIK N ViH7 , A, hezhengensis, A. palaeosinensis Fl A.
Jfuguensts 2K A Dﬁﬁ‘]f@%ﬁ?{, M3 E"Jﬁl‘fﬁﬁ'quﬁ, M A. zernowi, A. palaeo-
sinensis Al A. hezhengensis B M3 AN BTESMNG FAETE I B R . A zernowi 534 T MK
YN 5 2% | R 7 i 55 b i PR i Vallesian 19 MNO — 10 1 Turolian #19 MN11
(Heissig, 1999) ;A. tsaidamensis Fl A. fuguensis 43l /& BT T 1 58 325 7R 7 0 RN VO R 25 B9
e B LA B T 30T ) NMUO ; A, hezhengensis 72 38T H 7 it 52 735 b i v i T 386 7] 49
B NMU9 FIPRTEIT R NMU10( Deng et al., 2004 ) . A. palaeosinensis & 38T 1L P4 £ £5 B
Bt ENRAEI A NMU10, M A, lufengensis B — Z2 50 S A5 ORI, B BOBHAR 2= 20
AT M3 AN RGBT B B 1 A, palaeosinensis , VA 24 F NMU10 1 MN12 , 4F % %)
T Ma, 5l HigER AR S5 SR VCEL . 2T A, lufengensis TE Acerorhinus J& HL 1 R G {b ¢
F TR 22 S S RBCE AR i XA T MR T

LWL AR E Shansirhinus Kretzoi, 1942

WRECLL AR (#BAFh) Shansirhinus cf. S. ringstroemi Kretzoi, 1942
(E3-4; £3-4)
Chilotherium sp. nov. Qi, 1979, p. 19
Chilotherium sp. nov. Qi, 1985, p. 64
Chilotherium sp. Qiu and Qiu, 1995, p. 64

¥RA V15983 J& TIRl—AMARY AT P2-P4 F11 M3 (K] 3B) ;V 15984. 1, DP1;V 15984.2,
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[F]— A A2 4T DPL;V 15984.3 ,DP2;V 15984.4-9 6 M P2,V 15984.10-12,3 # P3;V
15984.13-16,4 # P4;V 15984.17 ,M1;V 15984.18-20,3 # M3,V 15985.1-10,10 # i2;
V 15985. 11,dpl;V 15985.12,p2;V 15986 , /= FHisLEL, £ 8 p3 Fl p4 (K 4A) , LUK g
f947 p3 Fl p4;V 15985. 13, p4;V 15985. 14, ml ;V 15987 , 45 FARFR B, {4 B FR B A m1 Al
SEELY m2 (] 4B) ;V 15985. 15-18 ,4 AL m2;V 15985.19-24 ,6 # m3,

FEHFIRAL AR BoA KR il SR Ak A b 8 (Loe. 75033) D #I, F %5
A S 2,/ DE0= A 1 2 (V 15985.3) 58 4 J2(V 15984.1, 9, 14,V 15985.17, 24) I
556 JZ(V 15985.22) , WEH B,

#iR  DPL(E 3A) A if 2 =AY, KIS K T8, 5 A A tAEw /N, SME
HIFRZE G BRAR S8, 2R AT —A . TCIRAR M E RIS ZU K, 5 B Je 1, /N A
S . e A BB/ NIRRT A S JCAMAAT . AN Rl BT T AT A
[ (2 0 Antoine, 2002, fig. 77B) B3,

DP2 (¥ 3G) . BB Az Mind ZU s A R s v M, AP EESR ZU R R A7 & iK1
RN NG 0 5 2, th B ARBRZY AT W, TS BHAREC NI A5 il T AR AR AR 1) 7 5k
e Sty A BTSN SN A T B Sy [ ) | O (BN T R R E N & s 1 U F SR N
KR /MEE, BERERK, KTER, FEAEE, mESH, A OIFE, FEA5%K,
B G A &Gk, T AMA T

P2 Rif MASHDH R ZU A BT P Se G2 fdss , e Ot . B ARIBI , AN , ) 14 ek 2k
FT WA R AW N TR KRS, JEAE RN 7S, 5 ME b i e is , UL &
TSR VIERTE . S A7, mUs S, Bl 1 ~2 4>, 4/ Nkl ooRs 4% 785 1
R EARE A BT R R (V 15984. 7, 1 3F) o /NRISESE IR R R — N RT
(J/IH antecrista, V 15984.5, 81 3C) , AR TR , fEEER LA B, JE A0, JLT- 8¢
JE v B AR ES . ATA ARSI SRR S, At R F T a

P3 . i Oes LM 2 i, R o ¥ B, ANV B, BTORA &3k, Ja MR, 14 56 K i 8
o SRR W 2, DA S T S S O B AR K, IRRIR B K SR R A W)
Ja RS P AT, AR RO K T8, 58 s, w44 m m g
WS, S/ TR e BT AR R A AT W 4s | Ja B e T s A PSR 38 B SRR RS
(V15983 ,1813B2) . HABARAE TR, ST R A RIS i 43 4 A 78 75 ME 1 o K 1Y)
WA TR, HEEE A, TN R &S UED JE4 IS TR R IR R TS AT
FT P 1 2 SRR 4 U5 B4 (V 15983, 8] 3B2) , this B e Ik s v T~ IR AR T e 4 78
b, AREEDRAY V 15984, 12 55 4 51. 1 mm,

P4, 5 P3 AR E AL, H2EHI7E T P4 0I5 B2 AR diig W [l S8 5 S i R0 50, 422 30 14 ek
A A E I ERF R ER TER.

M1 FRAS(V 15984. 17, [ 3D ) B ol ™ &, B2 5 e 3630, b A #8 36 2 v im K T
TS, At MR e M B SRRt B, 75 2k R 58, #4200 1 el LB A A ol 2 P T A 4
W WES JEEAE, AT RN, RS, TCRTRAINRL, A ECERDE R RS
HHBUREIE . A5 ARG WS NAT B SR, Ja ST R R R 4618 . | i
WALPR B N IR B, TEN AR
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3 AREC LI PG FRAH B B LS5 ih

Fig.3 Upper cheek teeth of Shansirhinus cf. S. ringstroemi

A. V 15984.2, right DP1; B. V 15983, 1-2. right P2-P4, 3-4. right M3; 1, 3. labial view, 2, 4. oc-
clusal view; C-G. occlusal view, C. V 15984.5, right P2; D. V 15984.17, right M1; E. V 15984.18,
left M3; F. V 15984.7, left P2; G. V 15984.3, left DP2

*3 HRELERBAUM EHRENE
Table 3 Measurements of upper teeth of Shansirhinus cf. S. ringstroemi (LengthxWidthxHeight, mm)

Specimen No. Tooth Measurement Specimen No. Tooth Measurement
V 15984.1 DP1 21.8x%20.5x19.5 V 15983 P4 47.4x62.4%x41.4
V 15984.2 DP1 19.4x18.6x12 V 15984.13 P4 —x57.7x30.4
V 15984.3 DpP2 43.9x41.3x31.4 V 15984. 14 P4 41.3x57.7x18.6

V 15983 P2 36.7x43.5%28.7 V 15984. 15 P4 42.8x55.3%x18.5
V 15984.4 P2 36.7x45.8x19.4 V 15984.16 P4 43.1x58.9%x34
V 15984.5 P2 38x43.7x24.1 V 15984.17 M1 38.9%x57. 1x11.5
V 15984.6 P2 31.6x41.6x14.8 V 15983 M3 41.8x50.4x34.8
V 15984.8 P2 32.7x44.2x19.7 V 15984. 18 M3 45x52.8x%50.5

V 15983 P3 46.8x58.2x43 V 15984.19 M3 41.8x51.3x%31
V 15984. 10 P3 46x53.5%29 V 15984.20 M3 41.3x52.6x45.3
V 15984.12 P3 43.5%54.5%51.1
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M3 . e T8 B 52 = AE 5 B A AR HE RO BN, FTRT AR 3R 2L A /IR A ik
JEUQ S WA | T G A I ) B 7 R T A U (V15983 151 3B4) S iR JE
/N ABAER S REFRIE AR R A 11, FRDHDH K ik s A g R, ANE R IUE R R B
- SRUON kG g ) | RS < S | A G ) . s - A 4 B2 2
HEEE, PR A A, A I S &3 (V 15984, 18, 18] 3E) , Ji 5 &t i 2 A BCIR, o ey
VIBEO,

12 RO/ WU e 0 14 AR B 25 T R 2, 1A et 0 00 5k T 4 2 44 mm, /N T 14
RRACSE (93 mm) B/ T o5 MR Z B S g A2 (V 15985, 1, [T 4H) A LR A
AR (V 15985.2) o SR TET h —=FAJE 1 N AT N AR SR B, BT i o, i i
- NG TR AR AR TR AR B A/ NN ] S0, HOR oL, B o e e .
RRHE ] BRI AP AR T8, A LR T4 T BRJE T MEPE A, V 15985, 3 S H:
R (K 4G) , SREVE R 1T B 22 B T ROT BN (3 4) 5 065 76 A0 J8 fok v {13 A B AR
JIN B A 1A R AT T 1 5 A7 O e RE AR S ol R AR A — M 2 R AR ARy, 2R
PRI E P )T 1147 IX 91 o] PATE. Hispanotherium beonense I % 1 ( Antoine, 2002, fig.89) .

x4 HRLUBRAUMTIUE

Table 4 Measurements of lower teeth of Shansirhinus cf. S. ringstroemi (LengthxWidthxHeight, mm)

Specimen No. Tooth Measurement Specimen No. Tooth Measurement
V 15985.1 2 25.5x17.5%50.7 V 15985.13 p4 42.3x23.6x46.5
V 15985.2 2 30.2%25.7x29.8 V 15985. 14 ml 47.6x27.1x31.6
V 15985.3 i2 23.1x17.7x15.8 V 15985.15 m2 45%27.3x24.5
V 15985.4 2 28x18%22.2 V 15985. 16 m2 44.4x26.2x24.5
V 15985.5 2 23.7x17.1x39.5 V 15985.17 m2 45.7x25.4x18.9
V 15985.6 i2 21.4x15.6x— V 15985.18 m2 44.8%23.6x%36
V 15985.7 2 27.6x18x41.5 V 15987 m2 45.1x28.1x30
V 15985.9 2 24.4x19.4x23.5 V 15985. 19 m3 45.5x24.4x30.4
V 15985. 10 2 23%x15.6x23.8 V 15985.20 m3 44.8x23%x24.9
V 15985. 11 dpl 17.6x10.2x11.8 V 15985.21 m3 42.8x24.7x25.5
V 15985.12 p2 30.9x16.6x35.9 V 15985.22 m3 -%26.5x%29.3

V 15986 p3 38.6x19.1x16.1 V 15985.23 m3 42.5x22.8x38.2
V 15986 p4 41.1x22.4%20.5 V 15985.24 m3 45%23.6%22.7
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JR R T A0 5% A 2, T 3 [a) SO ) O IR, R BE R AY V 15985, 12 15 i N
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Fig.4 Lower teeth of Shansirhinus cf. S. ringstroemi
A-F. lower cheek teeth, 1. occlusal view, 2. lingual view; A. V 15986, fragmentary left mandible with p3
and p4; B. V 15987, fragmentary right mandible with ml and m2; C. V 15985. 11, left dpl;
D. V 15985.12, right p2; E. V 15985.15, left m2; F. V 15985.20, left m3; G-H. lower i2, 1. lateral view,
2. lingual view; G. V 15985.3, left, female; H. V 15985.1, right, male

pd: 5 p3 ML, ZHI7E T p4 P RTEAH, FINRARY, A 0 5% K, REMAY
V 15985. 1314 76 5 46. 5 mm,
ml AMNEZE VIE FEE I RAN R . FRPERTE, a0 59 $Ef Hh 45 R R AR
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5 38.2 mm,

Eb#  Schlosser (1903 ) AR5 7E H AR 21 1) JUACHD S5 A BH IR R A= DG 7 T — 58
' Rhinoceros brancoi , HeAR s J2 B F U A ISR/ N b A =58 (0 Rh SR 4 b s I 31 =4
MR A3 5 FIA A S5 2 | A A B BT (R 55 . Ringstrom (1927 ) #ifiik
T — B se s 5 aG A, 5= A VAL, X 440 Rhinoceros aff. brancoi , Fo A Vi A ML
F Schlosser FUARAS  {E Rl TR 454555 . Kretzoi (1942) A4 R. brancoi FIPEIRAN 244y | 3
WS, —A )& Shansirhinus, 5 S. brancoi VAAL, il AR HE Ringstrom (1927) ) R.  aff.
brancoi WIFRASEESE. T — Pk S. ringstroemi , S. ringstroemi A i {IK T S. brancot , Fo Rl i
FEAIH 59 T IS4 . Heissig (1975) % Rhinoceros brancoi 1611 M Chilotherium brancoi, #X
1M, R. brancoi =& MRHTTRE 45 58 F1 43 S Bl =43 SCAY HIT IR & 35 19 145 B 9T AN J2 Chilothe-
riumBYFF A, Deng (2005 ) ARAETE Il B 7 4 2 B A A7 42 50 28 D 09 Sk R0 6508 b1 RL
INT Shansirhinus J& 1A 0k,
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FEARAHF T 55 )R8 4 e HABRRAE 5 Ringstrom (1927) Al Deng (2005 ) 4351 76 iy 4L A 1ifs
RIS, ringstroemi BIXF I AFFAEAANE] . Schlosser (1903) F1 Ringstrom (1927 ) f#iAR (1) 44
BHEA BB TIIE T A AT H R Im 2 2 & L 5 Sk BT — R 0 T aliE (V 13764) 12
BET S ringstroemi HAVIHY N TR AT FBIARRIE . AR AR 2 2H/MFEFR, Hiln =
FRA—F0 A T B0A R — AR IR T S5 ORATREA — IS R B 2 D AT HE Ik
45, X —45 SRR E A T A e LLULE] (Deng, 2005, fig. 6) . 7 2~ B JCIE I FE SR
2K Pt —Borr P2-M1 AR SEEE A Fais, 958 8 — A3 B oc i KIS R ( Chilotherium
yunnanensis ) (IHARE 1974) , Deng (2005) EVKF HABIT A S, ringstroemi , £ FAR AN 5
HAR R AR

FERY S, of. S. ringstroemi FRAS S LE [R]85 K B 73 Ah—DTC R R L Acero-
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RHINOCEROTIDS (MAMMALIA, PERISSODACTYLA) FROM
LUFENGPITHECUS SITE, LUFENG, YUNNAN

DENG Tao QI Guo-Qin
(Key Laboratory of Evolutionary Systematics of Vertebrates, Institute of Vertebrate Paleontology and Paleoanthropology ,
Chinese Academy of Sciences Beijing 100044 dengtao@ ivpp. ac. cn)

Key words lLufeng, Yunnan, China; hominoid site; Miocene; Rhinocerotidae
Summary

The rhinocerotid fossils from the Lufengpithecus site in Lufeng, Yunnan, were collected
during the period from 1975 to 1983. They were preliminarily identified as Aceratherium sp.
nov. and Chilotherium sp. nov. (Qi, 1979, 1985). A further study of these fossils indicates
that they represent a new species of Acerorhinus and a species of Shansirhinus, respectively. In
this paper, terminology of rhinocerotid teeth mainly follows Antoine (2002, fig. 72), and that
of lower teeth is according to Qiu and Wang (2007, fig. 7). IVPP Loc. and IVPP V are the lo-
cality and specimen prefixes of Institute of Vertebrate Paleontology and Paleoanthropology, Chi-
nese Academy of Sciences, respectively.

Rhinocerotidae Owen, 1845
Aceratheriinae Dollo, 1885
Acerorhinus Kretzoi, 1942

Acerorhinus lufengensis sp. nov.
(Figs. 1-2; Tables 1-2)

Aceratheritum sp. nov. Qi, 1979, p. 19
Acerathertum sp. nov. Qi, 1985, p. 64
Aceratherium sp. Qiu and Qiu, 1995, p. 64

Holotype IVPP V 15980 right P3, left M1-M3, broken right M1 and M2 (Fig. 1A),
and broken right i2 of one and the same individual.

Horizon of holotype Level 3 of Section D of the Lufengpithecus site (IVPP Loc. 75033,
see Qi, 1985, fig.5) at Shihuiba in Lufeng, Yunnan; Late Miocene.

Referred specimens V 15981:. a broken M2; V 15982.1-4. four i2; V 15982.5; a
p2; V 15982.6: two p2 of one and the same individual; V 15982.7; a dp2; V 15982.8-9;
two p3; V 15982.10-12; three p4; and V 15982.13-16; four ml. Most of them were collected
from Level 5 of Section D.

Etymology Lufeng is the county where the fossil locality of this new species is situated.

Diagnosis A large-sized Acerorhinus. Protocone not or weakly constricted; hypocone
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scarcely constricted ; antecrochet absent or very weak; and paracone rib strong on premolars.
Crochet short and lingual cingulum absent on molars. Crista absent on M1-2. Entolophid trans-
verse on lower premolars. Lower second incisors robustly tusk-like.

Description The P3 has a very prominent parastyle. The paracone rib is strong and semi-
circular, but becomes weak towards the crown base. The protocone and hypocone are of the
same size; they are large and rounded, with no constriction. The protoloph is wide and the meta-
loph is narrow; they are parallel to each other and posteriorly oblique. The medifossette is pres-
ent, but the antecrochet is absent. The median valley is narrow and closed near the crown
base, and forms a V-shaped lingual groove due to the enlargement of the protocone and hypo-
cone. The postfossette is closed, forming a transverse oval. The anterior cingulum is inclined
from the center to the protocone. The labial cingulum is absent and the lingual cingulum faintly
remains on the entrance of the median valley. Dense horizontal lines are present on the enamel
surface.

The M1 has a wide and short parastyle. The ectoloph is slightly undulated, with a shallow
parastyle fold and a weak paracone rib. The protocone is large, rounded, and weakly constric-
ted. The hypocone has the same size as the protocone. The protoloph is slightly longer and wi-
der than the metaloph; they are parallel to each other and posteriorly oblique. The crochet is
robust and short, but the crista and antecrochet are absent. The median valley and postfossette
are narrow. The lingual half of the anterior cingulum is well-developed. The lingual and labial
cingula are absent and the posterior cingulum is middle-grooved. Vertical lines are present on
the labial wall.

The M2 has a narrower parastyle than do the MI’s. The parastyle fold and paracone rib are
marked, but the latter disappears near the crown base. The metastyle is long, with a flat end,
and the metastyle fold is shallow. The protocone is weakly constricted near the crown base and
the hypocone is slightly smaller than the protocone. The crista is absent (V 15980, left M2) or
present (V 15980, right M2). The median valley is narrow inside, but has a broad entrance.
The postfossette is deeply V-shaped and closed in the lower part of the crown. Other characters
of the M2 are similar to those of the M1.

The M3 is triangular in occlusal shape. The parastyle is prominent, the parastyle fold is
shallow, and the paracone rib is faint. The protocone is large and rounded, with no constric-
tion. The crochet is strong, the crista is large, and the antecrochet is absent. The ectometaloph
is smooth. The protoloph is straight and slightly posteriorly oblique. The median valley is wide
and has a broad entrance. The anterior cingulum is thick. The labial and lingual cingula are
absent. The posterior cingula are plank-like and middle-grooved.

The i2 is huge and curved from its root to the crown (Fig.2) , with a 107. 8 mm-long wear
surface (V 15982.2, Fig.2B). The cross section of the crown is narrowly triangular in shape,
with a sharp inner angle, but rounded anterior and posterior outer angles. The cross section of
the root is narrowly oval and the surface of the root has dense transverse and longitudinal
grooves.

The p2 has a U-shaped labial groove with a marked ectolophid fold. The protolophid is an-
teriorly prominent and has a sharp end. The protoconid, metalophid and metaconid are fused to
each other, forming a lozenge. The entolophid is transverse. The posterior valley is wide, oc-
clusally U-shaped and lingually V-shaped. The lingual cingulum is faintly present on the en-
trances of the anterior and posterior valleys ( Fig. 1B). Dense horizontal lines are present on the
labial wall.

The p3 has a V-shaped labial groove that becomes shallow towards the crown base. The
paralophid is transversely wide and has a sharp interior end. The trigonid is acute at the proto-
conid. The metalophid is slightly posteriorly oblique and the entolophid is transverse. The talo-
nid is wider than the trigonid. The metaconid is slightly larger than the entoconid, and both
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have a flat lingual margin. On the occlusal surface, the anterior and posterior valleys are deeply
U-shaped. The posterior valley is lingually V-shaped. The labial cingulum is absent and the
lingual cingulum is weak (Fig.1C). The p4 is similar to the p3, but the p4 has a deeper labial
groove, a shorter paralophid, and a V-shaped anterior valley on the occlusal surface (Fig.
1D).

The m1 has a wide and deep V-shaped labial groove that gradually becomes shallow. The
trigonid is rounded and right-angled at the protoconid. The paralophid is reduced. The metalo-
phid is posteriorly oblique, and the entolophid is more strongly oblique. On the occlusal sur-
face, the U-shaped anterior valley and V-shaped posterior valley are shallow. The labial and
lingual cingula are absent (Fig. 1E).

Comparison The Lufeng specimens have the same characters as Acerorhinus in regard to
the size of the lower second incisors, and the crown height and occlusal structures of the cheek
teeth, which are different from those of Chilotherium , Subchilotherium , Shansirhinus, Alicornops
and Aceratherium. Compared to the known species of Acerorhinus, the paracone rib of the
Lufeng specimens is very strong on the premolars, the antecrochet and lingual cingulum are ab-
sent on the molars, and the protocone is not or weakly constricted on the molars. These speci-
mens were initially considered as a new species of Aceratherium (Qi, 1979, 1985), but their
lower incisors are robust and curved, which is diagnostic of Acerorhinus ( Qiu et al., 1987,
549), and are obviously larger and more strongly curved than the lower incisors of Acerathe-
rium. As a result, they should be referred into the genus Acerorhinus.

To date, five valid species of the genus Acerorhinus have been described: A. zernowi
(Borissiak, 1914, 1915), A. isaidamensis ( Bohlin, 1937) , A. palaeosinensis ( Ringstrom ,
1924) , A. hezhengensis (Qiu et al., 1987) and A. fuguensis (Deng, 2000). All of them ap-
peared in the Late Miocene. The Lufeng specimens are most similar to A. zernowi in lacking the
antecrochet and having weak constriction of the protocone on the molars. The other four species
have a marked antecrochet and a stronger protocone constriction on the M1 and M2. The Lufeng
form and A. tsaidamensis share an absence of the lingual cingulum on the molars. Of the four
remaining species, some, such as A. zernowi (Borissiak, 1915, pl. 1), have well-developed
lingual cingula, and some, such as A. fuguensis ( Deng, 2000, pl. 1), have a cingulum re-
maining on the entrance of the median valley.

The Lufeng specimens further differ from A. zernowi in having a weak cingulum and a
strong paracone rib on the premolars. Other differences between the Lufeng specimens and A.
tsaidamensis are a very shallow metastyle fold, a deep postfossette, and a smooth anterior wall
of the hypocone on the molars of the former. The Lufeng specimens further differ from A. palaeo-
sinensis in having an open median valley on the M2, an absence of a medifossette on the M3,
and a transverse entolophid on the lower premolars. Other differences between the Lufeng speci-
mens and A. hezhengensis are a moderate width of the metaloph on the premolars and a smooth
labial wall of the ectometaloph on the M3 of the former. The Lufeng specimens further differ
from A. fuguensis in having a wide protoloph on the premolars, a short crochet on the molars,
and a marked crista on the M3. It appears that the Lufeng specimens represent a new species of
Acerorhinus , named here as A. lufengensis.

Age Based on mammal correlations, the fossil beds of the Lufengpithecus site were con-
sidered to be within NMU10 of the Late Miocene Baodean ( Qiu et al., 1999) , corresponding to
MNI11 of the Turolian ( Deng, 2006). However, recent paleomagnetic dating indicated that the
age of Section D at Shihuiba was 6.9 ~6.2 Ma ( Yue and Zhang, 2006). Some characters of
A. lufengensis are primitive, such as weak constriction of the protocone and absence of the ante-
crochet. In fact, A. lufengensis is most similar to A. zernowi among the genus Acerorhinus. On
the other hand, A. lufengensis also has many derived characters, such as weakness or absence
of the lingual cingulum on the upper cheek teeth, and a smooth labial wall of the ectometaloph



2 3 A A R A S B R R 149

on the M3. A. zernowi was distributed in Ukraine, Turkey, and Greece during MN9—-11 of the
Late Miocene ( Heissig, 1999). A. tsaidamensis and A. fuguensis were found from the early
Late Miocene in the Qaidam Basin, Qinghai, and Fugu, Shaanxi, respectively. A. hezhengensis
was collected from NMU9 —-10 of the Late Miocene in the Linxia Basin, Gansu ( Deng et al.,
2004 ). A. palaeosinensis was found from NMU10 of the late Late Miocene in Baode, Shanxi.
Judging from the derived characters of A. lufengensis, its age should not be earlier than that of
A. palaeosinensis, whose ectoloph and metaloph on the M3 have obvious differentiation. As a
result, the fossil beds of the Lufengpithecus site correspond to NMU10 or MN12 of the late Late

Miocene and have an age of about 7 Ma.

Shansirhinus Kretzoi, 1942

Shansirhinus cf. S. ringstroemi Kretzoi, 1942
(Figs. 3-4; Tables 3-4)

Chilotherium sp. nov. Qi, 1979, p. 19
Chilotherium sp. nov. Qi, 1985, p. 64
Chilotherium sp. Qiu and Qiu, 1995, p. 64

Material V 15983 right P2-P4 and M3 of one and the same individual ( Fig. 3B);
V 15984.1; DP1; V 15984.2 . right and left DP1 of one and the same individual; V 15984.3,
DP2; V 15984.4 -9, six P2; V 15984. 10 - 12; three P3; V 15984. 13 - 16 four P4;
V 15984.17. MI; V 15984.18-20: three M3; V 15985.1-10: ten i2; V 15985. 11 dpl;
V 15985.12; p2; V 15986 a fragmentary left mandible with p3 and p4 (Fig.4A), and isola-
ted right p3 and p4; V 15985.13; p4; V 15985.14. ml; V 15987 . a fragmentary right man-
dible with incomplete ml and complete m2 ( Fig. 4B); V 15985. 15-18. four m2; and
V 15985.19-24 . six m3.

Locality and horizon Section D of the Lufengpithecus site (Loc. 75033 ) at Shihuiba in
Lufeng, Yunnan, mainly from Level 5, but a few from Level 1 (V 15985.3), Level 4 (V
15984.1, 9, 14; V 15985.17, 24), and Level 6 (V 15985.22). Late Miocene.

Description The DPI is triangular in occlusal shape, slightly longer than wide, and very
small compared to the other cheek teeth. The protocone and protoloph are absent. The hypo-
cone is greatly enlarged. The metaloph is slightly posteriorly oblique. The crista and crochet are
weak. The postfossette is closed, forming a small oval. The antero-lingual cingulum is marked,
but the labial cingulum is absent (Fig.3A). The enamel of the labial wall is corrugated.

The P2 has a robust and prominent parastyle. The paracone rib is weak and the metastyle
is long. The protocone is rounded, not constricted, and is gradually enlarged towards the crown
base, but is smaller than the expanded hypocone. The protoloph is short and is very narrowly
connected to the ectoloph. The metaloph is narrow and posteriorly curved and has one or two
enamel plications. The crista is wide and, sometimes, the medifossette is present (V 15984.7,
Fig. 3F). The median valley is narrow and closed near the crown base. The postfossette is deep
and almost closed by the posterior cingulum. The lingual cingulum is present on the entrance of
the median valley.

The P3 has a robust and prominent parastyle. The ectoloph is straight, with a strong para-
cone rib. The metastyle is long and has a flat end. The protocone is rounded, constricted, and
enlarged towards the crown base. The hypocone is strongly expanded. The protoloph is longer
than the metaloph, and both are greatly posteriorly oblique. The crochet connects to the crista,
forming a medifossette with two big enamel plications on the metaloph (V 15983, Fig. 3B2).
The median valley is narrow and closed by the antecrochet, forming a wide lingual groove. The
postfossette is narrow, deep, and almost closed. The anterior, lingual, and posterior cingula
are well-developed.
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The P4 is very similar to the P3, but its metastyle has a labially curved end, the antecro-
chet is shorter, and the protoloph is obviously longer than the metaloph.

The M1 (V 15984. 17, Fig. 3D) specimen is greatly worn. The protocone is large and
narrowly rounded, with a marked anterior groove. The protoloph is wider than the metaloph,
but both have a similar length. The labial and lingual cingula are absent.

The M3 is triangular in occlusal shape. The parastyle and paracone rib are strong. The
protocone is constricted and has a flat or grooved lingual margin (V 15983, Fig.3B4). The an-
tecrochet is short, but extends to the entrance of the median valley near the crown base. The
crochet is robust. The ectometaloph is curved, with a metacone rib and a posterior groove. The
protoloph is slightly posteriorly oblique. A well-developed pillar is present on the entrance of
the median valley (V 15984. 18, Fig. 3E). The posterior cingulum is highly plank-like and
deeply middle-grooved.

The 12 is small and slightly curved and has a 44 mm-long wear surface (Fig. 4H). The
cross section of the crown is triangular in shape, with sharp anterior and posterior inner angles
but a rounded anterior outer angle. The cross section of the root is oval in shape.

The labial and lingual cingula are absent on the lower cheek teeth. The p2 has a shallow
V-shaped labial groove. The protolophid is straight and prominent, with labial and lingual
grooves. The protoconid is wide and rounded. The entolophid is transverse (Fig.4D). The p3
has a deep V-shaped labial groove. The paralophid is wide and short. The trigonid is right-an-
gled at the protoconid. The metaconid is narrow antero-posteriorly, with a constriction on its an-
terior wall. The entolophid is posteriorly oblique. The posterior valley is lingually V-shaped.
The p4 resembles to the p3, but its paralophid is narrow and long, and the posterior valley is
broad.

The ml has a narrow V-shaped labial groove. The paralophid is moderately wide and long.
The constriction on the anterior wall of the metaconid is weak. Other characters are similar to
those of the p4. The m2(Fig.4E) and m3 resemble the ml, but the m2 has a broader posterior
valley and a more oblique entolophid, and the m3 has a reduced paralophid and a middle-
grooved posterior valley of the entolophid (Fig. 4F).

Comparisons Schlosser (1903) described a new rhinocerotid species, Rhinoceros bran-
cot, based on some isolated teeth without an exact locality from China. The morphological char-
acters of those teeth are very peculiar. On the premolars, rich enamel plications are developed
around the crochet and crista, two or three medifossettes are present on each premolar, and a
strong lingual bridge connects the protoloph to the metaloph. On the molars, the protocone is
strongly constricted, the crochet and antecrochet are well-developed, and the parastyle fold is
weak on the labial wall. Ringstrom (1927) described a maxillary with complete cheek teeth
from Yushe, Shanxi, as Rhinoceros aff. brancoi, and its teeth are similar to those of Schlosser’s
specimens, but have less enamel plications. Kretzoi (1942) considered the features of R.
brancoi to be relatively distinct and suggested the establishment of a new genus, Shansirhinus.
In addition to S. brancoi, he described another species, S. ringstroemi, based on the maxillary
of R. aff. brancoi that was described by Ringstrom (1927). The tooth crown of S. ringstroemi
is lower than that of S. brancoi and its enamel plications are much weaker than those of the lat-
ter. Heissig (1975) revised Rhinoceros brancoi into Chilotherium brancoi. However, the nu-
merous enamel plications, the strongly bifurcate or trifurcate crochets, and the well-developed
lingual bridges of R. brancoi are not characters of the genus Chilotherium. Deng (2005 ) recon-
firmed the validity of the genus Shansirhinus based on a skull and mandible with complete denti-
tion from the Linxia Basin, Gansu.

The characters of the upper teeth of the Lufeng specimens, such as the relatively small
DP1, rich enamel plications, a weak paracone rib, a robust antecrochet, a strongly constricted
protocone , a well-developed bridge and medifossette, an angularly U-shaped lingual groove, a
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continuous lingual cingulum, and a squarely expanded hypocone, are identical with those of
Shansirhinus , so they should be referred into this genus. The enamel plications of the Lufeng
specimens are weaker than those of S. brancoi, but similar to those of S. ringstroemi from
Yushe and Linxia (Ringstréom, 1927 ; Deng, 2005). The small tusk-like i2 from Lufeng resem-
bles those of S. ringstroemi (V 13764). A weak constriction on the anterior wall of the meta-
conid is also present on the lower cheek teeth of S. ringsiroemi from Linxia ( Deng, 2005, fig.
6). An incomplete right maxillary with P2-M1 (V 4316) from Banguo in Yuanmou, Yunnan
was described as a new species, Chilotherium yunnanensis ( Tang et al., 1974), but Deng
(2005) revised it into S. ringstroemi. The Lufeng specimens are very similar to the teeth from
Banguo.

S. cf. S. ringstroemi from Lufeng differs from Acerorhinus found at the same locality, be-
cause the latter has a stronger paracone rib, a discontinuous lingual cingulum, an unconstricted
protocone, a weak or absent crochet and bridge on premolars, huge i2 with a posterior wear sur-
face, a reduced or absent paralophid on the lower teeth, and a transverse entolophid on the
lower premolars.

Age S. ringstroemi was previously found from the Late Miocene Baodean and Early Plio-
cene Gaozhuangian ( NMUIO -12 or MN12-15) of Yushe in Shanxi, Linxia and Tianzhu
(Zheng,1982) in Gansu, and Yuanmou in Yunnan. Within this species, size was tended to in-
crease, enamel plications became strong, and medifossettes became numerous. For example,
the P2 and P3 from Banguo, Yuanmou ( Tang et al., 1974.:63), and the P2 from Hanjiawa,
Yushe (Qiu and Yan, 1982:125) , have two medifossettes. The Lufeng specimens have a smal-
ler size and weaker enamel plications than do those from the earliest Pliocene of the Linxia Ba-
sin, and they have a single medifossette on each premolar, which is a reason why we identify
the Lufeng specimens as S. cf. S. ringstroemi. Therefore, the age of S. cf. S. ringsiroemi from
Lufeng should be earlier than that of the Linxia specimens, and the late Late Miocene NMU10
at about 7 Ma is a reasonable conclusion.
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